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ARSTRACT
A grouvn of 34 suhﬂecfs each with a readlnq
“eF1c1epcv of 1 vear or more were studied on the following variables:
- visnal perceptiorn, ar1+Hm@+1c, memory, auditory perception, and
"laterality. The adge range was from 8 to 13 vears, with a mean grade
daficiency of 1.93 vears. Using the Minnesota Percepto- Diagnostic
test as the diagnostic instrument, the subjects were assigned to one
of three reading categories: primary retardation, secondary
retardationr, or re*ardation due to brain indjury. The study was
divided into two problems. The first compared the three reading
catagories o® each variable by analysis of variance and by t tests.
Auditory recall and consistency of direct:ion in drawn figure
Dlacampn+ were associated with brain indjury. The second problem
compared the three readina categories with normative. populations on
each of the variables hy means of t tests. The primary group was not
significartlv different from the normative populations on any of the -
variables. Difficulty with arithmetic was found to be associated with
secondary’ Teadina .:retardation, and poor auditory recall was
assoclated with hrain _injarv. A continuum of organicity underlylng
Al three diagnostic catoaorles was suqaes ted. References are
incduied. (Ruthor/WR)
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ABSTRACT
PSYCHOLOGICAL CORRELATES OF READING DEFICILNCY"
- ETIOLOGICAL AND NORMATIVE COMPARISQNS

Dorothy Gaston_Smlth

CentraI'Michigan Universityl
A group of 34 Ss each w1th read1ng*def1c1ency of one year

or more were studied on ‘the follow1ng selected varlables. v1sua1 : %

o

perception, arithmetic, memory, audltory_perceptlon, and later-

ality. The age range was from 8 to 13 years with a mean grade

-

o

deficiency of 1.93 years. iUsing the Minnesota Percepto—Diaé-
‘nostic test as the diagnostic instrument, 'the'Ss were assigned

to one of 3 readlng categories:’ prlmary readlng retardatlon,

’ - secondary readlng retardation, or readlng retardation due to -

brain injurye. TWe study was_dlvlded into two problems. _The
o 4 . e .

first compared the 3 reading categories on each variable by

o " ’ i _ : B :

~ analysis of variance and-t tests.  Auditory recall was asso- . . . -

| " ciated with brain injury (p .001). Consistency of direction in

drawn figufé placement, -a variable related éb laterality, rota-

tlon, and dlrectlonalaty, were also assoc1ated with brain 1n3ury,.

suggestlng that these children are less able to beneflt in

e AV GELT oyp Mectolane Bl pdnd pmaa man N ST By e e Y ST

readlng by convent10na1 left-to—rlght orlentatlon.‘ The second

problem compared the 3 reading categorles w1th normatlve popu-

B AN M B il oA Ao ol L et o

lations on. eachrof the selected variables by means of t tests.

JreTruy

i o The primary group was not significantly dlfferent from the

- normatlve populatlons on any of the varlables. leflculty in

PoRprtanaian e ot ey

‘arithmetlc was found to be assoc1ated with secondary readlng

Gy e e P, i,

% o retardatlon (p <. 0l1), and poor auditory recall was associated

w1th brain 1nfury (pd(OOl). A continuum of organicity under-—

lying all 3'd1agnost1c categories was suggested.

bttt 2o T bt o
NBRAT bt tthe st 0 7

B G S A - bt



e AT Y T b e

tardation and certain psychological variables.

" arithmetic ablllty3 and laterallty.m~~m7ww> R -

PSYCHOLOGICAL CORRELATES

OF READING DEFICIENCY:
ETIdLOGICAL AND NORMATIVE COMPARTSONS
Dorothyéaston Snlth_

Central Michigan University}A

“In American society learnlng and language dlsorders are

,often devastatlng to the personallty. Readlng d*sablllty is

perhaps the most frequent of these problems. It has been .
estlmated that 2-0o to . 30% of today's school populatlon is
retarded in reading (Money, 1962).. Completed 1n July of
1968, the present study was: undertaken to 1nvest10ate the

relationshlp,between dlagnostlc_categorles of reading re-

The varlables selected were those found salient in the | o

llterature. ‘visual perceptlon, auditory perceptlon, memory,

¢

The study dealt w1th two separate problems.7 The purpose |

of the flrst was to”compare etlologlcal reading retardatlon

categorles on each varlable. It was hypothéslzed ‘that there,

e no 51gn1f1cant dlfferences between the three diagnostic
»

categorles on any ‘of the- selected varlables. The purpose of

wer

the second problem was te compare the etiological groups. o o

w1th a normatlve populatlon on each variable. It was hypoé

.the51zed that there were no slgnlflcant dlfferences betweenlf

1Now at the Unlverslty of Houston, College Of‘ EdUCatvl'On—,m-V-—-—-'-r ;~~-—~~'~~——~&—‘
and Research Center, Houston Bapt:.st Colle ‘
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the etiolggical groups and normative populations on any of

‘the selected variables. o t

Method

Subjects and Crlterla

Ranglng in dge from 8 to 13 years, the subjects ged
been referred by clascroom teachers to a sumter school
readlng c11n1c, a part of the publlc school program in Mt.
Bleasant; Michigan. No child had been .retained in his |
former grade; no subject Weé mentally retarded. Of .those

.tested~f34.met the criteria for reading deficiency°which'wasr

Y

deflned as any extent of retardatlon score in excess of one

year.' Using a- procedure dev1sed by Harrls (1947), the

~read1ng expectancy score was determlned by subtractlng five

years from the MA., The difference between the readlng ex-"

pectancy score and the child*s actual readlng achievement

~

'WM%‘fWMMECOre ylelded the extent of “retardation score. The mean :

‘extent of retardatlon scére in the 34 subJects was 1. 93

ra

o,

years.ﬁ
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SubJects who met the crlterla were then cla551f1ed 1n§o

one of the three dlaonnstlc Fategorles suogested and deflned
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by Rabinovitch (1962).

(a) Prlmary reoding retardatlon in- i
) |

CIUGES'thSE whose capac1ty'to learn to read is 1mpa1red, but o |

/

i ' -braln damage is not seen in the case hlstory or upon neuro-
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words as,symbolsiis defectite. Ability to integrate the
meanindfulness_of,written material ii diminished. The prob-—
lem appears to reflect a basic disturbed patternvof neureé
‘1ocical'crganization. The'cause'is,biological or endogenous.

(Q)'Secondary;reading retardation includes those whose capa-

city to learh to read is intact but is not utilized suffi-

- ciently for the child to achieve a reading level appropriate

\% to his intelligence. The cause is exogenous. The child has

l a normal reading potential which has been 1mwa1red by nega-~

tivism, anxiety, depreSSion, emotional blockihg, psychosis,

&

b | - .
H limited schooling opportunity, or other external influences,

(c) Brain injury with reading retardation'(organic) jncludes

8 those whose capacity. to learn to read is impaired bY}brain
damage seen ih neurological deficits. Usually the case

history reveals the cause of the brain injury, for example

A prenatal toxicity, birth trauma or_anpxia,—encephalitis, and
head injurye. . | ' | . g

i

Diaanstic Instrument

The subJects were cla551f1ed into the etiological cate—

gories by means of the Minnesota Percepto-Diagnostic Test .

RSN SS S S t L3 Aghte AE S ¥ etk
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(MPD). by Fuller and Laird (1963).' In adminlstering the MPD

PR 4

the‘examiner simply instructs the child to copy each'figure |

R e
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% o on 51x stimulus cards which are placed before him one at a”

Bender
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?i o time. The cards present a figure-ground problem.ﬁ

- o 'figures K. and B each appear in three different orientations.
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~vertically on oblong card. The test measures perceptual

:the noré;l subJects and in primary readlng retardatlon groups;

categories, there were nine in the primary and nine in the

vertically.qh diamond card, horizqhtally on diamond card and

’ &
stability in. terms of degrees'that the figures are perceived
as rotated from their orlgnnal axis. The tendency to rotate

1s‘greatest~among organics. Least rotation is seen in both
When the 34 subjects were divided into etlologlcal

secondary eategories and there were 16 in the brain injury

)

groupe.

Test Battery

" The-test battery used to measure the varlables con51sted T

of the following: (a) Laterality Subtest of the Hawthorne  *\" - a

’Cehter Concepts-Symbolization Test {Lat), which is unpub- )

lished, was used to assess laterallty. (b)/Wepman's_(l960) g

Audltory Dlscrlmlnatlon Test (ADT). was glven to 1dent1fy
|

“auditory’ dlscrlmlnatlon def1c1ts. (c) The Arlthmetlc Sub-

test ofvthe Wechsler (1949) (Arith) measured arithmetic and

- @
memery"on the auditory perceptual level, (d)'The Digit

MDA g s . B .
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et 3 ey iwal.

pok 1

Span Subtest of the wechsler (DS) measured immediate recallﬁ

on an audltory perceptual level. (e) The Block Design Sub-

T ———

test of the hechsler (BD) was given to assess the ability

iy

. to organlze and execute on an abstract vxsual perceptual

RIS

Rlavaage

(£) Grahar and Kendall's (1960) Memory—For-Des1gns

o woriytes 2

levelo
ecall on a v1sua1 perceptual ‘A,WQW;;
levels | | C *R

Test (MFD) measured immediate”r

t




Central erhlgan University Psycho—Educatlon Clinic.
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Both the diagnostic test and the battery of tests which

‘measured variables were given on a one-to-one basis at the

sch001 during regular hours by a team ‘'of examiners from the

After the study was well under way, it became apparent

that some of the test‘material yielded.data which merited

further examlnatlon. The placement oi flgures on tne page

in the MPD and the MFD was seen as being possmbly related to
reading deficiency. In these tests the subjects are not

of the study, which

instructed as to placement. This phase

was dubbed Dlrectlonal Con51stency (D1r Con), had to do w1th

the way the hand saems to "want" to go before it is condltloned

AT O g O B 25 v et

Thls con51stenCy man’-

4

by the. teachlng of conventlonal WwaysS.

fests itself-in the\order in which flgures are'placed on
‘4 \

A, B |

paper 1@ the subJect\has not been instructed as to placement.

BT 03 S W ot o v o

It is entlrely dlfferent thing from mlrror wrltlno , - -

rotatlon, or revers?ls in the order of letters. |

a

|
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Scoring for Dmrectlonal Con51stency on botn the MPD and

the MPD was accompllshed by observ1ng ‘Thow well the dlrec—f
tional progre5316n of the drawn figures seemed to ‘serve reading
needs. That is, the top score of 10 was glven if the chlld
had begun conventlonally at top—left or the page and had

T e

progressed from left- to—rlght or from tOpwdown. A score of

v, Eitatin

ogre551on was contrary to good readlng

ERoge=ay

- one was given*if pr

habltS,mbbat 1s, “if-it-were from. rlght-to-left ‘rwerm“bottom_ s et

up. - Scores between one and lO were assigned according to the e
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,Stfengfh of thesevtendenc}es..,TheSé two tests were treated

RN

, | " - » .
statistically along with .the variables sgaected originally.

}

Statistical Analysis

To test thé first hypothesis, that is, to compare thé
etiological groups on eaéh variable,énaanalysis of variance
on raw scores was used. For further‘brgakdown of the signi-
ficant variables, E'tests were useds to determine-between
which diagnostic groups the diffetence existed.

. For the secoﬁd,hypothesis, £ tests ¢ompared'standard

scores in each diagnostic category with the population norms

for each test (or subtest) as they are given in the test

manuals. The list of variables was necessarily shortened to

N .

include oniy those for which data on normative populations

was available (i. e., ADT was omitted).

Results and Discussion

Etiological Comparisons )

- When the first hypothesis was tested by comparing the

‘three etiological categories with each of the selected

variables (See Table 1 for characteristics of the three

groupé), a sighificaﬂt difference between the three diagnos- .

tic categories was seen for Digit Span.which measured |
N v ‘

---.-—-——_--l--—---- ————————————— - wen s wo -

Insert Table 1 about here
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Both D1rect10na1 Con51stencv te ts showed a marked tendency,

though not statistically significant, toward difference (See

Tables 3 and 4).
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Insert Table 2 aboutlhere' 3

When the t tests determined between which etiological

groups the dlfference existed, there was a'sharp difference
petween the primary and organic groups on Digif’Span (See
. " Table 5). Since the sensitivity of Digit Span to brain injury

————————————-n-—————--—————-———--—~—-——

is well known, thls was, Lnterpreted as evidence of the

a

ablllty of the dlagnostlc instrument to dlfferentlate the

primary and organlc groups. The t tests,also showed that the

two Directional Consistency tests were related to reading e
retaraafion in the organic groups,. suggesting that bréin

injured children work‘against thémselves in the placement

of figuges on paper.. A new area for investigation arises in

thé questibn, what is thé relationship between;abili?yrto

read and the order of figure placement?.

‘Placement of figures on the Bender Gestalt has been
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TABLE 2

Sumrary of Analysis of Variance
| for Digit Span

Source" | ‘df : 1 MS

Between-groups 2 .} 5.12

Within~groups 31 1.386
Total - | 33
*b <.01, ‘ SR S _'

TABLE 3

Sunmary of Analysis of Variance
for Directional Consistency (iPD)

%
®

;b,w ‘Source | e Ms F

.'Bétweed-grouﬁs* 2 | 2.46 | 2.27° o B

ROt St et A - C
T A T it T R ST e ol Tk 2TV 5T S e b T P

~ " uithin-groups | 31 ©.1.09

i Total .« - 33 4
- *p¢.l0. )

g“ | o | TABLE 4 | .

i S Summary of Analysis of Variance » - o
for Directicnal Consistency (INFD) &

| , A . , -l
i . - : i
i —Source - . df MS : E . b
3 . R | . . ' o
i, T —} . 1
; Between-groups 2 4,01 " - 2.82* i
f . Within-groups | -31 | 1.42 !
B Total == | 33 e e
it — i ' - H

T Y A B A S P et o i
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TABLE 5

t Tests for Between-:roups leferences
on Four Varlables :

‘Groups - DS ' Dir Con | Dir Con’
Compared . - MPD - MFD

-

1<PD

Primary & o :
Secondary 1,42 l.24 . 1,00

3e02**

Secbnﬁary ' -
& Organic 1,00 . o 79 1,14

—4.03**2‘5

. Primary & S S
Organic 280** |. 2,31* -2¢50*

N I
W
.

Q4x*|

Cl.
0

'3<
z:( Cl.

TABLE 6

t Test Comparlsons between Standard Scores
of Primary Reading Retardation Group
and Normative Populations

Prinary - Normative

Varlaﬂle
11 “SD - M. SD

Lat . |  8.33  5.22 10
"Arith |  8.89 2.67 | 10

3
3
bs | 10,00 2.20 | 20 . 3
BD 10,11  2.52 10 3
‘ € 3

.08

WD | - 0,72 0418 | - 0.05
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‘used clinically in;erionality,descriptionand diagnosis

(Halprin, 1951). The-relationship'seen in the present stUdy

between organ1C1ty and figure placement suggests that this

:clinical use should be reevaluated. Further, he relation—'

'ship'may shed light on the fact that some researchers

(Hermann, 1959; Vernon, 1957) have found a distrubance of
directional function among poor: readers, and others (Coleman
& Deutsch 1964) have not. That is to say, the differences

in these findings may be explained by the numbers of organics
Within the groups of subjects studied. |

An examination of the between-group differences in Digit
Span and Directional Consistency on ‘the MPD (Table 5) showed
a%cldse relationship between the primary and secondary groups'
and a closer one between the secondary and organic groups.

A continuum is suggested. Sincé"these two variables have

3.

';been shown to ‘be sen31tive to organicity, a continuum of

"neurological causes manifesting themselves in different ways

may be an underlying factor in reading\retardation. For ex-
ample, in the'primary group the defect in ability to deal
with symbols may be a ‘manifestation of organ1c1ty. In the

the organicity may cause behavior defectS'

- FEA

secondary group,

;such asﬁhyperact1V1ty and perseveration Wh1Ch interfere

directly With learning.

from significant others, that, in turn, cause the subJectﬁ-

psycholooical problems such ‘as anxiety or depressmon which

Or the behav1or may elicit responses‘

Ak

learning.~ If these assumptions concerning

-

interfere with

i

|
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secondarx,reading retardatlonmane comregt the Chlld would

readlng potential, ‘nor would the causative

N

not have a normal

‘factors of poor readlng be- exogenous.v.Though testing. may

lndeed suggest that the capacity to learn to read is 1ntact

the fact that it is not sufficiently utlllzed would have an

endogenous, not exogenous etlology.

That a continuum of organ1c1ty underlles all three

etlologlcal categorles is an assumptlon that merits further

‘'study, espec1ally in the llght of the epldemlologlcal studles

of Pasamanic and Knoblock (1961). which give eV1dence that
"there exxsts a contnnuum of reproductlve 1nsult.....re-
sultlng 1n ‘a contlnuum of reproductlve causalty extendlng

from death through varyxn degrees of neuropsychlatrlc dis=-

abilityf(p. 91) " - : ( B S

5

Normatlve Comparlsons

When the second hypothe51s was tested by comparlng
each,of the diagnostic groups with a normative population,

Y . . .
“'-.—ﬂ———.—------——-n-————_—-———- e GuS e GuS G S
ar

Insert Table 6 about here

*..-----—--—-----—---——-~—---—-—-—_—

the brimary group was

"from’ the normatlve populatlon

Thls was expected because the propen51ty of the selected““

‘varlables are sen51t1ve to V1sual or auditory perceptual

problems, and prlmary readlng retardatlon does not seem~to

show" perceptual weakness (Fuller, 1964). o | _

found to be not 51gn1f1cantly dlfferent

s on any varvable (See Table 6).
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The'éecondary-reading group -showed a difference from the
atic (See Table 7). This seems
‘ o

———-———————-.——--u—————-—‘————————q_—-

Insert Table 7 about here

——_—--———-——————-—-—.———-——ﬂ_——————-

e

logical since subjects of the secondary group would likely

beﬂburdened with anxietj, emotlonal blocklng or negatlvism

whlch would. prevent them from the concentration necessary to

manlpulate the complex thought patterns.

tage or., rebelllon agalnst authority are also SUggested as

es of both the arlthmetlc def1c1ency and the readlng

caus

hd '

retaroatlon. |
The braln injury group dlffered from the normative

group on- D1g1t ﬁpan (See Table 8). As in the first part of

. Inoert Table 8 about here

ﬂ-————.‘——-——-———’—————_—~-—————————

£ the abllrty of the

thetétndy, thls was viewed as evidence o

WdiagnostiC'instrument to identify the organlc groups.
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TABLE 7

t Teét Comparisons between Standard Scores
.of Secondary Reading Retardation Group
and Normative Pqpulations‘

Normative
SD

—

Variable

"Secondarv

M. SD I

[P

" Lat | 9.22
| 8.00  2.18 | 10
10

4,92 | 10 3 -0.78 . -

Arith . =2.,00*% , 1
ps | 8.22 | 2.16

10,11 2.6l 10 -
7 Lo ' ’ . N R
. MFD " 0.28°  3.47 | = 0.05

N

BD 0.11

[ ]
o
&
|

-

0.32

”‘ p(. 01.

TABLE 8 | . !
t

. \ /

t Test Comparisons between Standard Scores i

) of Brain Injury with Reading Retardation ;

) . - and Normative Populations : - i

| e _ o
] Variable | -, _Crcanic  lormative | t :
§ 1 it 3D \ M- . SD . i

.. Lat 14 3,39 | 10 3

S
s

w

1
1

|

o

Ul
(00

Arith | 8.81  2.56 | 10
DS | 7.8 1,98 | 0. 3 | --2.75"
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